
UNCLASSIFIED

AD NUMBER

ADB198405

NEW LIMITATION CHANGE

TO
Approved for public release, distribution
unlimited

FROM
Distribution authorized to U.S. Govt.
agencies only; Proprietary Info.; Mar 95.
Other requests shall be referred to U.S.
Army Medical Research and Materiel
Command, Attn: MCMR-RMI-S, Ft. Detrick, MD
21702-5012.

AUTHORITY

USAMRMC ltr. 7 Feb 97

THIS PAGE IS UNCLASSIFIED



DOCUENTAION AGEFormn ApprovorlREPORT DOU ETTO PAE MB No. 0704-0188

nfo maio orp zir ori 00 5jff,ý

1ý AGENCY UJSE ONLY (Leave 71,10 2. ANNMIDATE 3. RPOR 0 YPE AND DATES COVERED anniuTr
4. TITLE AND SUBTITLE 5. FUNDING NUMBERS

Drug Evaluation in the Pla'smodium faldiparurn

AotusModelDAMD17-91-C-1072
6. AUTHOR(S)

Dr. Richard N. Rossan, Ph.D.

7. PERFORMINGý ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Promed Trading, S.A. REPORT NUMBER

P.O. Box 025426, PTY-051
Miami, Fl. 33102-5426

9. SPONSORING' MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/ MONITORING

U.S. Army Medical Research and Materiel Command
'Fort Detrick, Frederick, MD 21702-50121

Li. L ILI L

11. SUPPLEMENTARY NOTES

12a, DISTRIBUITION 'AVAILAEIIIITY STATEMENT 1'2b."DISTRIBUTION COD'E

1.ABSTRACT (Maximum 200 MorrJs)
A pyrroloquinazoline was toxic to Aotus. Blood induced infections of
the AMRU-l P. vivax strain were not cured with primaquine plus chloro-
guine. A primaquine analog plus chioroguine cured infections with CQR
vivax parasites, indicating in-vivo reversal. The FVO P. falciparum
strain was reestablished in Panamanian Aotus to induce Timmunity acquire
by repeated trophozoite challenge. Patent infections were induced in
Aotus by Santa Lucia P. falciparum strain trophozoites and sporozoites,
a potential model to evaluate DNA vaccines. A DNA plasma vaccine encod-
ed for the P. yoelli CSP gene elicited significant antibodies by intra-
dermal needle injiection.

~W~T!O1 TATgM~Ap I)Isp~,tiofl sut~harId to VA.~O~flO1

,. agencies only OtbjOW' Yequwf~ 57iQai documnent slieUf be M z ~ OP=TABY TO T749S*

14. SUBJECT TERMS 15, NUMBER OF PAGES
47

16. PRICE CODE

17. SECURITY CLASSIFICATION 18 SECURITY CLASSIFICATION 19. SECURI1Y CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF 913S RACT

Unclassified Unclassified Unclassified Limited
NSN 7540-01-280-5500 Standard Form 298 (Rev 2-89)

Prewcrbod by ANSI Sui Z39168
298. iQ



1

AD

CONTRACT NO: DAMD17-91-C-1072

TITLE: Drug Evaluation in the Plasmodium
falciparum - Aotus Model

PRINCIPAL INVESTIGATOR:

Richard N. Rossan, Ph.D.
Nicanor Obaldia III

CONTRACTING ORGANIZATION:

Promed Trading, S.A.
P.O. Box 025426, PTY-051
Miami, FL 33102-5426

REPORT DATE:

24 March 1995

TYPE OF REPORT:
ANNUAL

PREPARED FOR: U.S. Army Medical Research and Materiel Command
Fort Detrick
Frederick, Maryland 21702-5012

Distribution " to U.S. Government
agencies only; proprietary information,

DISTRIBUTION STATEMENT: Mar 95. Other requests for this document
must be referred to the U.S. Army Medical
Research and Materiel Command (MCMR-RMI-S),
Ft. Detrick, Frederick, MD 21702-5012

The views, opinions and/or findings contained in this report are
those of the author(s) and should not be construed as an official
Department of the Army position, policy or decision unless so
designated by other documentation.

19950417 188



3

FOREWORD

Opinions, interpretations, conclusions and recommendations are
those of the author and are not necessarily endorsed by the US
Army.

Where copyrighted material is quoted, permission has been
obtained to use such material.

Where material from documents designated for limited
distribution is quoted, permission has been obtained to use the
material.

Citations of commercial organizations and trade names in
this report do not constitute an official Department of Army
endorsement or approval of the products or services of these
organizations.
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For the protection of human subjects, the investigator(s)
adhered to policies of applicable Federal Law 45 CFR 46.

In conducting research utilizing recombinant DNA technology,
the investigator(s) adhered to current guidelines promulgated by
the National Institutes of Health.

SIn the conduct of research utilizing recombinant DNA, the
investigator(s) adhered to the NIH Guidelines for Research
Involving Recombinant DNA Molecules.

In the conduct of research involving hazardous organisms,
the investigator(s) adhered to the CDC-NIH Guide for Biosafety in
Microbiological and Biomedical Laboratories.
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halogenated histidine analogs was not confirmed by

evaluation aoainst F. falcioarum infections in owl monkeys

(7).

Ch],o-,<oqwin.p-.resistarmce ,m! P. f~al. qip~a,•_iru represents

the greatest chal lnge in, dev eloping eftec tive antimalarial
drugs. Reversal of chloroquine-resistanrce in P. falciparum,

in vitro, was achieveci by the co-administration of verapamil
(a calcium channel blocker) plus chioroquine (8). Other in
vitro studies have shown that there is a significantly

greater eff.ux o:f chior aqu, from erythrocytes containing
T li p ] r: "[ O• Lira i.ht ,to ,. -h .rcqu it e than from red

coils pa-,si-Eed by chlorquie-sensit iFi .e l-aiciparum

malaria (9). Calcium c-arnel blockers appear to prevent
this active eff]ux of chl, •-qine, thus allowing the drug to
accumulate to parasiticidal levels.

Based upon the sccers of in vitro reverse! of
tral wer intae odtrmine

if resistance c: .d b. reversed in Ao- u- infected with the
chloroouine-res nt Viet•amt.•l Smith strain of E. falc i oaruml .

Six calcium channel blockers, or similarly acting drugs.
were co-,r' mistered with chioroquie in diverse regimens.
The desideratum of chloroquine-resistance reversal war

administration of a singis vourse of treatment, with
par-asi•1te clear.••an-c e, an~d inf• ect:io n cure. S .uppJJress io' off,

tparasitemia wdasT obtai;ned during•.• an in~itial cour-se of

SreatmTent, b p.rasit _clear-ance and cure ocLcrred in some
instances only after r-e--treatnment. Such] infection

parameters were similar to those in monkes with self-
limited infections and cure could be attributed to acquired
immun ity.

Limited triai s with ci?..i pramine, Norpramin, a tricycli.c
psychotropic drug, demonstrated the feasibility of reversing
chloroquine-resistance in vivo (I0). Parasite clearance was
obtained, but the infection was not cured.

Su.... ., n vino rev,,ersal of chloroquine

rps-1 fa- . .. w atit 1nd Winc'om nati ons of c hi ,roquine

pil. cIlr-prporSuchie, .. + or Such reversal was

exhibited by rapid suppression• and clearance of parasitemia,
resulting in infection cure without retrea t ment (1i).

Evaluation of two oil•-•luble derivatives of
art-tsmlEinin, aFertem t u .... n-d]( artetr-4he.r , demonsktrate-, theat.-

t, Co-_-, Sn-- t Io •u - •nfectio n of a- , mil, ti-
drugt reviE-tant F. fal, iparLu-m strain an• Aot~k'ý,

Both the purpose and methods of approa 0. h of th• present
work remains essentially unchanged since 1976, viz to
ascertain the antimalarial activit' of drugs against P.
faicioadrum infections in I. I. The method of approach may
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Atu S. The)eta ~mtr/ý' P train of P'. falciparu'm w~as
adapted to Auitus of Colombi-r origin in 1971 (1) and in
Pan-amaroan -nt u s in 19TI756. 1The cour-Se? of untreated
intfections, essen-tia1 for Wriorjo 'at rae
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To initiate an experiment, infected blood (with 2.5%
sodium citrate as the anticoagulant) from an untreated Aotus
was diluted appropriately in chilled saline (0.85%), such
that each mililiter contain",ed 5,000,000( parasites. This

... _t w.as in.oculated into the saphenou vein of

Bo, t i-ms. prepared and ex~amined daily beginning on
the first post-inoculation da-, were stained with Giemsa.
r-~rasitemias .ere eval ted as follows: negative,, if no
D)arasit -s we-re-, ,detecte.d on a thick blood film after
_-_A. natin ..... it least 5 minutes: Ho fip. ra ites per crm,

if positiv the ... blo-••,lm parasite

ernueration was b. the Ear -- ereE method and reported as
the number of parasites per cram. (15S)

Blood films from untreated Ao.tu s, serving as passage
ad/" con,,trol subjects. were pre.ared and examined daily

•-,. .: th-e= Pr ..../ patent period, and d ai thereafter for
at least three consecutive d-ys after parasites could last
be detected an thick blood films. When parasitemia had
cleared, films were made and examined twice weekly until a
total of 100 negative days had been recorded. If
recrudescence occurred, blood films were obtained again on a
daily basis.

Parasitemias were evaluated daily during the treatment
period and until blood films were negative for at least
seven consecutive days. The frequency of smearing was then
reduced to two times per week (Monday and Thursdays or
Tuesda-.s and Fridays). if no recrudescences occurred during

a i00 day•. . armirmation period, the infection was considered
to h-a-ve been- caZ~redu.

Drug doses w.,ere calculated as mg base per kg of body
weight. Stock solutions of water soluble compounds, at
appropriate concentrations, were prepared with distilled

water . .d s-ore, at P C lor the treatmiet period, If a
co 'F'ound .- F . at. .imsolhe. a suspen- sion of t he requisite
a--ont of drug 1 ., prepared dai l with 0.-% methy']ce 1ulos1
(in, distilled water).

Oral administration of drugs was by gastric intubation
with a i4 French catheter. The total volume of fluid

administered, du so tio o sus io' "
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AR a2d admrin rte ed ainne l TenbPs 17 and 14), at

V. a. -o,?Vs a na ' antimalarial
act ity. A oday ai in cleared

arasitema t .,mith re .d P n- ce._ . Resu us or the WR 2--65
chloroquine combination are detailed and summaried in

abls 15 ariH In Fcaýasitemia suppressiorn occurred when

ýJ R ~~ tD t D.k~u t -ýA l c:h-l oro iui nE?
S ...... T t it h.. t r

plus c hrq iUe.

In contrast to no parasitemia response to a dose of
o f W R , 3 80 adm ministered during the

ased in oph ase. t"his dose k-t s ch Io r-oqu in e c~leared .it

S .•f dt , ,Jitth the

;j', L,-1..h•com' c;m retreatiment cured the
infection iF 1 o f. mronkeys,

Although i 0 mgikg (x 3) of WR 29605, alone, has
proven to be non Curative. this dose plus chloroquine cured
intection i2F of . Aotu adminisedntered as the primary
trea ten m . diff if u f u t o rte from in-vivo
re ersa o-,f h I. r in0 c r Lsl t-ne L and accuu ird irmcm uunity,

infections- In 12 of 1'2 Aotus ere cured after combined drug
retreatment with WR 2\8605 (1.0 mg/kg x ,3 days) plus

chloroquine.

There mas nr- evidence of chlorom2irie-resistance
F -v= .rIs l L-.1•C F, I macu , iF!P.-.ch i oroquane vwhereas the

VP .2285.05 - coicLrouine combination did indicate that such
reversal occurred: when the two drugs w.-ere administered at
doses previously shown to be non-curative.

An ov'erali s0mmary of drug actavity against the AMRUi-1
¾tr--=r= o- P'....... ...a,: s. nressrted in Table.1

E. EFta M, En the DIasm-nodaum falciparum (FYO
strain) troph ,zoi te mode I.

Of the arious F_. f icraoaru.m strains adapted to non-
h a am e Lt.he D { .. fctnam fjak 1<r oi , tra in wovo u b e

animals re 0, Ure cuVr- e UFa-1 d -ru treatment o death wi I ensue.
WThen e-alua-tina a vaccire, the higher the proportion of
seif-cure, the greater the number of animals needed in each
experimentaj g roup to as-ure that the animals are protected
by the vaccine, and not sef curing.

To co.pare the efiacr of an "arl-tiicial" vaccine with
protection afforded by acquired immunity, atn experiment was
initiated to induce immunity by repeated trophozoite
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c ha I e n a'. Drý P! If 1 Y mal a ra nal ve Parla mani an Aotuc- wjere
r- rc-, c a t ed k,; it p0 paras £ o f t h. Fyc VC, - t the

paea iy 1 t : J!j .I m a ioio ad tla on d
e i in T ec t Io n c ired t VI;- i'w 0,uiji I110 F- C 0 T-gOra

X. C da % ~e n, pr a. s a ap pro0'im.at1el 80, De or c mm.
A bot 4 t o 6 e a ft t ei -c t io n c ur e 1, thE a nima'Is w I I be
r- ec nal1lec,,o Gd vi t h p a ra- i te f r-omr a d one o l, iy whose

in e t In o i: f-, a ted ava d -' : e -

-'ttlt. F orur
e~ i- t C1 1-1 Fet c nT: . I t I E

F, Su o ft e- f l~-Lstca e -lr-,e' a re s ho n in Table- 18.

A s P r-y , e P. i .- c a-d- e.1 a__dn E. a ia I

I- i t U t th f

tll*l ILu1- tdp r asit e -n1 1 i I nojru- de t o ent~ ruresuVIa

A, dearý of iimJ m , u q u ir ed f om apraou s i nf e Ctioýn
'~ dm~r-~-"' 11 ~ pate~nt per-iod

J.l 1. £a. ea~~c' beenF vaccinated

I n t ramuSc u I ar- 1 y t thr L-e t i me s w t h 2/ C0 rog of n~cGM1P-E AMA
the last injection being -78 days prior to challengle with FVO
parasites. That the ,,accine was not protective is shown by

F r, catert o a. od, e qu I A, CI 4oce - the malaria naive
.is ~ ~ g a F7l :-'etip-va -afr a. -Doiethe

(S>\ ~ ~ F~ C
0

t :11 /l-~l tt tI .

F. Establ ishernent cf the Plasmodium f alcipar-ur SBanta
Luc i str ~irF) sporozo ite model

r1 F- ý-i Irj Ic. d rD r-s - d UC', f ;] a :

e h-i hJn s p-aas I -tet Dr. C 1 1e in- Tin- s , C. E

w~~~ h' o-s h- i f c cr- - 1- f -,r- b.."/

P tt Il l' 1i v' c n

appo .- 1'- ri ae r~.~t G~~ T £nMI oulae

A p119 r''z t I rc-r--4'l paai- e een o u~ I- a0 toie'd
'u'l' -i- T- t' P !- i- a F!I a E -

r- n -a cl j1~ Ii'1 C., t h u ~ naý s T c nt

roer-i o d o. ' 4' e~- i-c- uI fr pa E iý' f 1T'7 . 1
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pEr cMm occur-d o,- ?n oaent ccr*, 2 t

C! F~ ral fi- rac tF, cr e oL n~ d a
p o st- Inocul ý a t io il, o 1c.eed: Lhv a pat EnTt Fier- i~d oI d days
max~imum parasitemia of 7 per reim in poten d ti;afe
suboaýýtent per-iod of 23 d a-Ve there ae 13 do of pat en cy

""D a U .71a irfluir ar S.i t erl a ci P4 per- cer on pten-,t d ay

c F t F- L) I tni ý ord, c~tur,,lpo of the S8anta_

arc , olnc or.- la por-ozo.1 tes~r inoiculte

as f o 1ows : ea c: o f 1 ' A tru s-wre inocu 1 ted i±n-tr-a-%enously
with appro-?imately Zu DCdl, sporozuites, and divided into 3
groups of 4 iil Group I subjects had been
sýp e i-, ec: om: (-- i -or- to i r, ci- .on; mon-f e L 1n Gir ou p 2 we r e
So F;eF -0ýI Dne Fom C1a D iu uy 1 post 1oc lto n. ;qnd a n i ma. 1 s i n

Grup a .i r. e e e cld to L p enFec tc)mi-' ;ed 2,8E d a ys a ft-e.-r
s po, 1 0zoite inoc ulation. I n addition to ex~amination of

Gimastained blood film-ns for- parasites., blood is beino
pr-ocessed T orF parv-a s ite d e-t e c:ton by the F'CR technique.

_1 J, enerf':~~

-d -d d; t- h~ t e

yA n T-~- h Ir-i 1 s plInIrpuIre d

U s -, a A-~ c t. u i s c;e' of ti th. fa-1.cL" C ar Um a nd P.
vivax *nf 'I e t0 , a s-' e u sof e-x p e r im en ts a It Hji t h
de t C-i~m n th~ c- t i f-ia d~ c'-. ce oute of 'H-I i,.uv n

oc~~~~~ L I e1!dt l

o oteLP pisi ~sijcte-d tFra m u sc u larI at do -e s
of 5, , and 5C.() c of DN \1A ;tt fo0U r- H.eek inter-vals. Zecra

samples were obtainled and immu'no-r1f 1 uores--cene) ( IFA) assa-,s-
per-formed on F. Voelia. spor-oroi tes tc determine if

ai i b od i e ý, - p r-o d u c Ft J tie C SF p rc) t e i n Few or- no

For the secuond eoi tthe hS WS II inceased , the

3 ie c ed n t r a fu s u r I y\ a nd i n+tI ad r~ Fia. 1 in some
,7a C, F-I oU o' tma~ 2 CDi Da or EtrFeaed

P P t it n r- o'' r~- pn o rooa +ed
h: t trsa hioh

r:s rr~ ~i u orey in t ted
intradermaliy. Hth pretr-eatment . -i, i mdseofL- and

A
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Irom 175 to- 2,U C i . Tr-ý e.uIts not or- dv emon str a *e
C-, fezh D 1 pdC- ý3 ntodie anotus by a. Dh&JA

Ci ~ ~ ~ ~ - teT~~ L2C Ir Fbut Iie~s ~~ eae ro u te asthe

InF a SUbhseq uen t t--ý--erI Men t the n umibe r o f in jec t ion
sites (1 I 2, and 65) to del iver the sam-ie -amount of antigen
wjere compared. Anti bod\Y titers were the highest in mnonkeys
'Lhaý,t hadi bDPEen ni r- cec tePd -i t frie-s . 1 1 -,v ---c ine pro ves--

G t Ps ae g. a + a 'hua ".1mF i id i u m ini t hE- itus rmodel , theP

e x p er iamten t i si p rcgqr e s in -,,h ic:h a n e y -Av d -IopeF-d gE-n e
rapidlyvJn ;e i t-j , aimt igen -, radderma IIy.

Fi t.''- toa1)t ,t

e s- q, js , bu t nT a t 0 , 6 q~q Prir to
ev a iu at in -- t h df ur a s -an a-ntimjalarial1, it Must be-
de te rmined iflo tunic acid ~i 1 r e -:e r se t he drug tonicity,

~~in in + hnt th c h ` oer oe

L.zE Is ) te d hj doC (Va .S s

o f c h 'Io Lou n O a ou,1n' e WR aPS alon e cured 2 3
+tFo ph07-o i t a-in d uc edIrfe ct 'nt aonm a t a d o se of --" C mg q / 3)
whren administered d n np F-q te ascendinq phase of parasiemni.;

pr~M af'K1r nu sr~ ol hioroouane

+' E' pt t' cn ld not clear
aP -U Fieu n analo

a d maimJ.s t ed alone at i q- CIm;ýq(l7 plus chioroocuine
(I'C) - 0l mg k g a s a pia- ~treatment,* cured I of -3
in fec tions.

There alsno ev-idenceýF- of ch rq erssac
revc ~l uarr UUamalulcYhi ,crqul noE, vihereas 'the b)P 737506,5

-,-ý 1h cr0. Fe P rhati+o- -.1 d i nd ic -te that suc h reve rsalI
occur-red, uhJE t he tv, daUqE- were admi uiistered at doses
p re=-V 0u t S h- 1-1 V 1T-t0 be Cn CU tu r at I 'e

The F\.'u 1AýIletnlm Clak oi strar of Pt . faZ-IC i Dau B ýUinV ,S

I- P n Fe entua;

j~y a1it tT!;

cop~-~i> t r hU 1u d b if-

o Eil ne e ac of Q: c agins t
t",e:7, ,) -cýzo 1 r, 7~t enduce

ýj~~ 1..I
infe a. r - fUd ±np- l±
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supported the erythrocytic development of the Santa Lucia
strain of P. S aciaoa-.. -:Lubsequently, and to date,
inocIcIation of Santa LIc i1 n...r.7ooites hav.-e induce patent

2n~t~EinwI Conor~mz (6,of 91 and ~in intact (2 of 2.)

Feav.am•. an At... Th.-E irmdica a that the model is
sultable toen -Z DNA a vaccirne designoed to prevent
development o- the . falciarum.

in a series of experim ents, it was shown that a DNA
p.las,-=mid vaccin-e., encoded fa- the.,. P. ygy.i•_: CSP gene,
pr:dIC.A c i d -:I-. . . ca r of P. f :._r-.u' aind P,

Vv-a infections. An 'h su yd•rm,. ;ined that six,

intraderal injection sites yielded the highest antibody

titers. An additional stu-y is in progr-ess to obviate
needle intradermal injections by using a gene gun.
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TABLE 17

SUMMARY OF DRUG ACTIVITIES, ALONE AND IN COMBINATION,
AGAINST PLASMODIUM VIVAX INFECTIONS

MALARIA DOSE mg/kg PRIMARY TREATMENTS REPEAT TREATMENTS TOTAL TREATMENTS

STRAIN TOTAL DAILY CLEARED CURED CLEARED CURED CLEARED CURED

AMRU-1

WR 1544BM - Chloroquine

30.0 10.0 0/3 0/3 0/3 0/3
60.0 20.0 2/3 0/3 2/3 0/3

WR 2975AW - Primaquine

0.99 0.33 0/3 0/3 0/3 0/3
3.0 1.0 0/6 0/6 2/2 0/1 2/6 0/7
9.0 3.0 1/3 0/3 4/4 3/4 5/7 2/7

30..0 -0.0 3/3 0/3 5/5 3/5 8/8 5/8
90.0 30.0 3/3 2/3 4/4 4/4 7/7 6/7

270.0 90.0 1/1 1/1 1/1 1/1

WR 2975AW, primaquine(a) plus WR 1544BM, chloroquine(b)

3.0(a) 1.0(a)
0/3 0/3 1/3 0/3 1/6 0/6

30.0(b)10.0(b)

9.0 (a. 3.0 (a)
5/5 2/5 5/5 2/5

30.0 (b) 10.0 (b)

30.0 (a)10.0 (a)
3/3 3/3 3/3 3/3

30.0 (b)10.0 (b)

WR 238605AJ

0.33 0.11 0/6 0/6 0/6 0/6
0.99 0.33 0/6 0/6 1/3 1/3 1/9 1/9
3.0 1.0 5/5 0/5 5/5 4/5 5/10 4/10
9.0. 3.0 4/4 4/4 4/4 4/4 4/4
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TABLE 17 (CONT'D)

SUMMARY OF DRUG ACTIVITIES, ALONE AND IN COMBINATION,

AGAINST PLASMODIUM VIVAX INFECTIONS'

MALARIA DOSE mg/kg PRIMARY TREATMENTS REPEAT TREATMENTS TOTAL TREATMENTS

STRAIN TOTAL DAILY CLEARED CURED CLEARED CURED CLEARED CURED

AMRU-I

WR 2975AW, primaquine(a) plus WR 1544BM, chloroquine (b)

0.3(a) 0.1(a)
0/3 0/3 0/3 0/3 0/6 0/6

30.0 (b)10.0 (b)

0. 9 (a)l 0.3 (a)
3/3 0/3 3/3 1/3 6/6 1/6

30.0 (b)10.0 (b)

30.0(a) 1.0(a)
3/3 1/3 13/13 12/12 16/16 13/15

30.0 (a)10.0 (b)

9.0(Ca) 3.0(a)

30.0(b5)10.0(b)

1
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TABLE 18

CHALLENGE (104 TROPHOZOITES) WITH THE FVO
STRAIN OF PLASMODIUM FALCIPARUM

MONK. PRE- MAXIMUM PATENT NOTES
NO. PATENT PARASITEMIA DAY

(Days) PER CIMl

MALAR IA NAIVE

12738 9 440,000 6 Rx, mefloquine.
12739 8 763,000 7 Rx, mefloquine
12740 9 270,000 6 Rx, mefloquine

CURED OF ONE FVO INFECTION (a)

12697 13 119,000 6 Rx,mefloquine,

died 25 days
post 4Rx,inter-
current infec-
tion

12727 15 222,000 8 Rx,mefloquine,

VACCINATED, M1ALARIA NAIVE (b)

12726 9 542,000 7 Rx,mefloquine,
died, day I
post Rx,
malaria

12730 a 1,232,000 9 Rxmefloquine

12731 8 1,277,000 9 Rx,mefloquine,

died of malaria
after 2 days of

treatment

(a) Four months prior to rechallenge

(b) See text
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TABLE 19

SPOROZOITE-INDUCED INFECTIONS OF THE

SANTA LUCIA STRAIN OF PLASMODIUM FALCIPARUM

IN AOTUS L. LEMURINUS

MONK. PREPATENT MAXIMUM PARASITEMIA
NO. PD. (DAYS) PER CMM (x 107)

GROUP I - Splenectomized prior to inoculation

12733 23 > 35
12734 21 19
12736
12737

GROUP 2 Splenectomized day 7 post inoculation

12716 21 494
12741 29 (one day only)
1'2743 23 > 72
12753 29 < 0.01

GROUP 3 - Still intact

12746
12747 23 > 77
12750 Positive day 25 only
12751
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